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APPLICATION FOR PATENT 
FOR PAINTBALL GUN HAVING A HINGED RECEIVER 
AND METHOD FOR MAKING SAME 



5 FIELD OF THE INVENTION 

The present invention relates to guns, including guns for use in the sport of paintball. 
BACKGROUND OF THE INVENTION 

Conventional firearms have a firing mechanism to fire a projectile and a barrel to direct 
the projectile in a desired direction. Guns are made for numerous purposes and include many 

ft) designs, for example, rifles, shot guns, and hand guns. A broad array of different mechanisms 

Q 



mi 

w 

m 

W 

%1 



SI 

m 
m 



for firing a projectile have been employed for various types of guns. For example, one type of 
gun is dependant on having a propellant combined with the projectile. In this type of gun, the 
firing mechanism detonates the propellant contained in the projectile, which launches the 
□ projectile along the barrel. This type includes shot guns, which fire cartridges comprised of shot 
packaged with explosive material, and conventional rifles, machine guns, and handguns, which 
shoot bullets comprised of a unitary slug packaged with explosive material in a casing. 

Another method of firing a projectile uses a propulsion source separate from the 
projectile, such as compressed gas, including air, carbon dioxide, nitrogen, and others. Examples 
of such guns include, air riffles, BB guns, and paintball guns or "markers." These guns either 
20 include a pump for compressing ambient air or are adapted to receive compressed air from a 

source, such as a compressed gas cartridge or gas cylinder. Conventional paintball guns rely on 
such cartridges or gas cylinders for supplying compressed gas, including air, nitrogen and carbon 
dioxide. 
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Fig. 13 illustrates the general components of a prior-art open-bolt, blow-back paintball 
gun. Gun V comprises a grip 4' and a receiver 6\ Grip 4' is attached to receiver 6' by bolts 2',2'. 
Grip 4 f comprises a frame 8' housing a trigger 9' and sear 12' for actuating the firing sequence of 
gun T to fire the projectile, such as a paintball 15' (shown in shadow). As described in greater 
detail below, a firing mechanism is powered by a volume of compressed gas supplied from a 
compressed gas source (not shown). 

\ shown in Fig. 13, receiver 6 1 comprises a first bore 22' and a second bore 23'. 

second bore 23' is adapted to receive valve body 52', which partitions second borp^yinto a first 
chamber 24 ! and second chamber 26\ Valve body^Hwj coaxi^b9i^^ t and 54', which are 
transverse to bore 59', which act as fluid ports 53' anls^^id 59\ The diameters of bores 53', 
54' and 59' are selected to achieve a ratio o^fltnd flow jMween port 54' and 59' to accommodate 
the proper firing and reload fractions of the gun, as described below. Valve body 52 f is sealed 
by O-rings 48' and SJ^fmd secured in receiver 6' by bolt 56'. Poppet 5 V is seated in ports 53' 
and 54' andnfaintained by spring 58'. Poppet 5T is comprised of valve pin 60' and valve cup 
seal ^2 . Valve cup seal 62' is threaded on valve pin 60 ? . 

Receiver 6' further houses a firing assembly 25' comprising a rear housing 27 1 , a hammer 
29', and a firing bolt 3 1 '. In particular, firing bolt 3 V is housed in first bore 22' and hammer 29' 
is housed in second chamber 26\ Firing bolt 31' is further attached to a cocking shaft, which 
passes through the rear housing 27' and terminates in a cocking knob 33'. Rear housing 27' 
partially houses and retains spring retainer 37', which supports spacer 38 1 and spring 39'. Spring 
39 f fits in hammer 29', which is connected to firing bolt 31' by pin 42'. Bolt 34' may be rotated to 
increase or decrease tension on spring 39 1 , which in turn adjusts the speed with which hammer 
29 f is released and, as a result, controls the amount of compressed air that is released, which 
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ultimately controls the velocity of the paintball when fired. Firing assembly 25' is secured in 
receiver 6 f by pin 36'. 

Pulling back on the cocking knob 33' pulls firing bolt 31 1 toward the ready (cocked) 
position. Because firing bolt 31' is connected by pin 42' to hammer 29', hammer 29' is also 
drawn back until hammer 29' deflects sear 12', and sear 12' engages hammer catch 47' on 
hammer 29'. When hammer catch 47' is so engaged by sear 12', hammer 29' is in the ready 
position. When trigger 9' is pulled, trigger 9 1 rotates sear 12 ? around pin 49', disengaging 
hammer 29' from sear 12' and releasing hammer 29' into the firing position, thus initiating the 
firing sequence, described as follows. 

When hammer 29' hits valve pin 60' of poppet 51', poppet 51' is unseated from port 53', 

jjjj and pressurized air contained in first chamber 24' is released through port 53' and discharges 

O 

Sj| through valves 54' and 59'. At this point in the firing sequence, when hammer 29' is near the 

0 valve pin 60' (the firing position), bolt port 57' is aligned with port 59'. Thus, when compressed 

Of air is released from first chamber 24', some of this air flows through port 59', which then flows 

ftp 

through bolt port 57' to fire projectile 15'. 

^>>1VIeanwhile, the remaining portion of air, which flows through port 53' but does noT 
/AjKtoough bolt port 59', instead flows through port 54'. This air creates pressurejn-frlow-back 
chamber 63', which is formed by second chamber 26V^id^anjmefl9', creating air pressure 
against hammer 29' to recoil (or "blow back")^ianln^^ the ready position, until sear 

20 12' engages hammer catch 47'. Vent 64' releases the Lir pressure in the blow-back chamber 63' 
as the hammer 29' ispropelled into the ready position, so that hammer 29' may fire again in the 
next round. After hammer 29' displaces poppet 51 ? , tension from spring 61' along with 
com^essed air pressure against poppet 51' reseats poppet 51', closing port 53'. Gun 1' is now 
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recocked and ready for firing. This imag sequence is known as semi-automatic, because the gun 



As will be understood by one of skill in the art, the balance of compressed gas flowing 
between ports 54' and 59' will affect the velocity of the projectile 15' and the velocity that 
hammer 29' is "blown back". One way of apportioning the amount of air that flows through 
either port 54' or port 59' of valve body 52' is established by the respective diameters of ports 54' 
and 59'. Another way of establishing the respective air flow between port 54' and 59' is by 
adapting a non-circular cross-section for valve pin 60'. For example, valve pin 60' may be 
provided with a longitudinal cut away or groove, which allows additional airflow through port 
54'. These variables may be adjusted by those skilled in the art to achieve an optimum balance 
for gas efficiency and firing velocity. 

A drawback to conventional blow-back paintball guns 1' makes it difficult to replace the 
hammer 29' after disassembly after cleaning. When hammer 29' is removed from receiver 6', the 
sear 12' extends into receiver 6' and blocks the path of hammer 29', preventing hammer 29' from 
returning into receiver 6'. In conventional blow-back paintball guns \\ sear 12' must be 
manipulated into a disengaging position, which can be achieved by removing grip 4', actuating 
trigger 9' and sear 12' assembly, or manually disengaging sear 12' before returning hammer 29' 
into receiver 6'. 

The introduction of debris into the firing mechanism of any firearm can affect the ability 
of the firearm to fire a projectile and affect the accuracy of the shot. For example, debris can jam 
the firing mechanism or debris can deflect or obstruct the path of a projectile within the barrel. 
In the case of paintball guns, the projectile is a paintball, which is a volume of paint encased in a 
spherical shell comprised of a breakable casing. The paintball is designed to explode upon 



automatically recocks itself a: 
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impact against an intended target, but occasionally paintballs inadvertently break prematurely 
before impact, and can even burst while loading or firing within the paintball gun. Paint residue 
from an exploded paintball remaining inside the paintball gun typically inhibits the trajectory and 
speed of later- fired paintballs and can even jam the paintball gun. 
5 As a result, it is desirable to provide an improved paintball gun that is easily 

disassembled and reassembled for cleaning. It is also desirable to provide a high-performance 
paintball gun that can be manufactured more cost-effectively by the use primarily of polymer 
material rather than metal. The present invention solves the foregoing and other problems in the 
art and satisfies the industry demands. 
5} SUMMARY OF INVENTION 

j£j It is an object of the invention to provide an apparatus for firing a paintball projectile, 

ffjj 

P wherein the apparatus comprises a grip and a receiver hingingly attached to the grip, which 

M 

£ enables the grip and the receiver to move from an adjacent position to an open position. The 

M s invention further provides a projection on one of either the grip or the receiver, which 

H 

if cooperatively engages a retainer fixedly attached to the other of either the grip or the receiver. 

' % ^' The projection and the retainer thus cooperate to selectively engage each other, thereby retaining 
the grip and the receiver in a fixed relationship. It is a further object of the invention for the 
projection to be adapted to receive the retainer and to provide the retainer to be capable of 
moving from a first position to a second position, wherein the retainer engages with the 

20 projection in the first position and the retainer disengages the projection in the second position. 

In a further aspect of the invention, the apparatus further comprises a safety retainer. In 

this aspect of the invention, the apparatus has a hammer housed within the receiver and the 

hammer is capable of moving from a ready position to a firing position when the grip and the 

receiver are in the adjacent position. A safety retainer is associated with the receiver, and a 
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safety projection is associated with the grip. The safety retainer and safety projection engage one 
another when the hammer is in the ready position, and thereby maintain the grip and the receiver 
in the fixed relationship, regardless of whether the projection and the retainer are engaged. This 
prevents an inadvertent release of the grip and the receiver during operation. 
5 In yet another aspect of the present invention, a safety member is provided that prevents 

the retainer from disengaging the projection when the hammer is in the ready position. This 
prevents the apparatus from being opened when the hammer is cocked. According to another 
feature of the safety member, when the hammer is not in the ready position and when the retainer 
is not in the first position, the retainer urges the safety member into a position whereby the safety 

O 

member blocks the hammer from moving into the ready position. This prevents the hammer 

09 

ffli from being cocked if the apparatus is not securely closed. 

o . t 

Sj In yet another aspect of the present invention, when the grip and the receiver are in the 

O open position, the hammer may be inserted into the receiver without contacting the sear. 

W In another aspect of the present invention, the apparatus for firing a paintball projectile 

09 

^ comprises a grip, a firing assembly, which comprises a rear housing, a hammer, and a firing bolt, 
and a receiver for housing the firing assembly. A projection is provided on one of either of the 
firing assembly or the grip, and a receptacle is provided on the other of either the firing assembly 
or the grip. The receptacle cooperates to selectively engage the projection, thereby retaining the 
firing assembly in the receiver. 

20 In yet a further aspect of the invention, a receiver is provided for firing a projectile. The 

receiver comprises a body, which defines a first bore and a second chamber. The second 
chamber is adapted to receive a hammer, which has a leading end. The hammer travels along a 
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defined path within the second chamber. The body defines a vent between the first bore and the 
second chamber along at least a portion of the path of the leading end of the hammer. 

In a further aspect of the invention, a receiver for firing a projectile is provided. The 
receiver comprises a body, which defines a first bore adapted to receive a firing bolt and a first 
chamber adapted to contain compressed fluid. The body further defines a first port integrally 
formed by the body for communicating compressed fluid from the first chamber to the first bore. 
The body further defines a second chamber adapted to receive a hammer, and the body further 
defines a second port integrally formed by the body for communicating compressed air from the 
first chamber to the second chamber. In another aspect of the invention, a valve body is 
integrally formed from the receiver, which defines a first port for communicating fluid between 



jjj the first chamber and the first bore. The valve body further defines a second port for 

O 

Si communicating fluid from the first chamber to the second chamber. 



Q The invention further provides a process for making a receiver for firing a paintball 

^ comprising the following steps. Insert a core into a mold. The core comprises a first cylinder, a 
j^jj second cylinder, and a web attaching the first cylinder in parallel to the second cylinder, thereby 
forming two linearly-adjacent cylinders. The next step is to inject a plastic material into the 
mold. Next, remove the core from the mold. Finally, remove the receiver from the mold. 

The invention further provides a process for making a receiver for firing a paintball 
comprising the following steps. Insert a core into a mold. The core comprises a first cylinder 
20 having a first diameter, a second diameter, and a third diameter, wherein the second diameter is 
smaller than the first and third diameters. The core further comprises a second cylinder 
positioned in parallel with the first cylinder. Next inject a plastic material into the mold. Next, 
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remove the core from the mold and the receiver from the mold. Finally, create an airflow 
passage between the second diameter of the first cylinder and the second cylinder. 

The foregoing features and advantages of the present invention will be apparent from the 
following more detailed description of the invention. Other features and advantages of the 
invention will be apparent from the following detailed description and accompanying figures. 
BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a plan view of a paintball gun of the present invention in the ready position 
showing the receiver and the grip cut away at the midsection to illustrate the internal 
components; 

FIG. 2 is a cross-sectional plan view of the embodiment shown in Fig. 1 in the firing 
position; 

FIG. 3 is a perspective view of the embodiment shown in Fig. 1 shown in the cocking 
position; 

^ FIG. 4 is a perspective view of the embodiment shown in Fig. 1 shown in the open 

fS position; 

FIG. 5 is a perspective view of the embodiment shown in Fig. 1 shown the open position 
and illustrating the removal of the firing assembly; 

FIG. 6 is a perspective view of a partially exploded firing assembly of the embodiment 
shown in Fig. 1; 

20 FIG. 7 is a plan view of the rear portion of the embodiment shown in Fig. 1 with a cut- 

away of the receiver and reflecting cross-section line 7A-7A; 

FIG. 7A is cross-sectional view 7A-7A of the rear portion of the embodiment shown in 

Fig. 7; 

-8- 

(776632.1 -1/28/02 1:06 PM) 



FIG. 8 is a cross-sectional view of the rear portion of the embodiment shown in Fig. 1 
showing the hammer in the ready position; 

FIG. 9 is a cross sectional view of the rear portion of the embodiment shown in Fig. 1 
showing the hammer in the released position; 
5 FIG. 10 is a plan view of the tooling for the receiver of the embodiment shown in Fig. 1 

showing one side of the symmetrical mold and the cores apart; and 

FIG. 1 1 is a plan view of the tooling shown in Fig. 10 showing the cores in a matrix 
position; 

FIG. 12 is a flow chart illustrating the process for making a receiver for the embodiment 
fij shown in FIG 1 ; and 

m 

p FIG. 13 is a plan view of a prior art paintball gun. 

□ 

M DETAILED DESCRIPTION OF THE INVENTION 

O As illustrated in Fig. 1, gun 1 comprises a grip 4 and a receiver 6. Grip 4 comprises a 

rU frame 8 housing a trigger 9 and sear 12 for actuating the firing sequence of gun 1 to fire the 

CO 

{3 projectile, such as a paintball 15 (shown in shadow). 

As shown in Fig. 1, receiver 6 contains first bore 22, first chamber 24, and second 
chamber 26. Turning to Figs. 5 and 6, receiver 6 further houses a firing assembly 25, which 
comprises rear housing 27, hammer 29, and firing bolt 31. More specifically, firing bolt 31 is 
slideably housed in first bore 22 and hammer 29 is slideably housed in second chamber 26. 

20 Firing bolt 31 is adapted to slideably engage a cocking knob 33, which, in turn, is linked to rear 

housing 27. Rear housing 27 houses bolt 34. Rear housing 27 is recessed to support spring 

retainer 37, upon which is mounted spacer 38 and spring 39. Spring 39 fits into a recess 36 in 

hammer 29. Hammer 29 is connected to firing bolt 31 by pin 42. When the cocking knob 33 is 

pulled back, as illustrated in Fig. 3, the knob flange 43 on cocking knob 33 engages firing bolt 31 

-9- 

(776632.1 - 1/28/02 1:06 PM) 




at bolt flange 45 and pulls firing bolt 31 toward the ready (cocked) position. As shown in Fig. 1, 
sear 12 engages hammer catch 47, securing hammer 29 in the ready position. Cocking knob 33 
is then retractable into receiver 6. 

g. 6 further shows gaskets 127 on firing bolt 31 and hammer 29. Gaskets 127 are qupfr- 
rings in contrast to O-rings commonly used in the paintball industry. Whereas O-rings h^ve a 
circular cross-section, quad-rings have a four-pointed-star cross-section, which can/be pictured 
roughly as a square with the sides of the square bending inwards. When gasj^s 127 are in use, 
that is, mounted on firing bolt 3 1 and hammer 29, each of the four copr6rs of the rings are 
adjacent a surface. For example, when firing bolt 31 is placedkfreceiver 6, two corners of 
gasket 127 are adjacent the receiver and two co^l^are^fajacent firing bolt 31 . While the 
corners are in close proximity to receiver 6, Aey^p^iot/form a seal when firing bolt 31 is static. 



However, upon an impulse of gas, for example di 



ing the firing sequence of paintball gun 1, the 



quad-ring is compressed on the pressurized s^de^forcing the pressured-side corners outward and 




creating a tight seal. This contrasts with common O-rings, which are designed to create a 
constant seal between twoadjacent surfaces even when parts are static. But under pressure, the 
quad-rings create a/fighter seal than O-rings. This tighter seal creates more drag on the moving 
part, that is, fimig ring 31 and hammer 29, which slows down the part. Because firing ring 31 is 
made of ^polymer, which is lighter than conventional metal firing bolts, the quad-rings 127 
alloyproper timing of the gun, which may not otherwise be achieved with conventional O-rings. 

As shown in Figs. 3 and 4, receiver 6 is hingingly attached to grip 4, enabling grip 4 and 
receiver 6 to move from an adjacent position (shown in Fig. 3) to an open position (shown in Fig. 
4). Pin 67 hinges grip 4 and receiver 6, although other hinging devices may be used, as known in 
the art, such as a plastic hinge. 
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To maintain the grip 4 and the receiver 6 in an adjacent position, projection 70 is 
provided on receiver 6 and retainer 72 is fixedly attached to grip 4. Projection 70 cooperates 
with retainer 72 to selectively engage retainer 72. As would be understood by one of ordinary 
skill in the art, projection 70 could, instead, be placed on grip 4 and retainer 72 could, instead, be 
5 placed on receiver 6 without departing from the invention. When projection 70 and retainer 72 
engage each other, grip 4 and receiver 6 are thereby retained in a fixed relationship. 

Figs. 8 and 9 illustrate how projection 70 and retainer 72 engage each other. Specifically, 
retainer 72 is capable of moving from a first position to a second position. In the first position 
(shown in Fig. 8), retainer 72 engages projection 70. In the second position (shown in Fig. 9), 

o 

0 retainer 72 disengages projection 70. As shown in Fig. 7, projection 70 further has an engaging 

surface 74 adapted to mate with retainer 72. Engaging surface 74 comprises a substantially 
CJj semi-circular channel 75 and retainer 72 is a semi-circular shaft. Fig. 7A shows that engaging 
O surface 74 may be in the form of a channel 75 positioned transversely along projection 70. Fig. 
Rj 7 A further illustrates an embodiment where projection 70 may be further divided into multiple 

fVh 

y projections 70a and 70b. 

ru 

Retainer 72 is positioned to mate with engaging surface 74 in the first position and to 
disengage engaging surface 74 when rotated 1 80° into the second position. Retainer 72 can be 
moved from the first position to the second position by rotating lever 76, which is attached to 
retainer 72. Fig. 3 shows rotating lever 76 in the first position, and Fig. 4 shows rotating lever 76 
20 in the second position (rotating lever 76 is also shown in shadow in Figs. 8 and 9). Thus, in one 
embodiment, the retainer 72 may also be described as a rotating locking pin. In other 
embodiments, which will be understood by those skilled in the art, the retainer may be adapted to 
slide from the first position to the second position to engage the projection. In yet another 
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embodiment, the engaging surface may be a notch. In still other embodiments the retainer may 
be a moveable or removable latch, or a pin. 

As described above, hammer 29 is housed within receiver 6, and when grip 4 and 
receiver 6 are in the adjacent position, hammer 29 is capable of moving from a ready position, 

5 also referred to as a cocked position (shown in Fig. 1) to a firing position (shown in Fig. 2). 
Because the gun 1 operates under high air pressure generally, and the hammer 29 is subject to 
spring tension and air pressure in the firing position, releasing the grip 4 and receiver 6 into the 
open position while under pressure could cause the hammer 29 or other components to be 

□ inadvertently expelled from the receiver 6. 

10 To prevent the inadvertent opening of the grip 4 from the receiver 6, the following feature 

£0 

2 is described. Figs. 8 and 9 illustrate safety retainer 80 associated with receiver 6 and safety 
"* projection 82 associated with grip 4. Safety retainer 80 and safety projection 82 engage one 

s 

Q 

p[ another when hammer 29 is in the ready position, as shown in Fig. 8. When safety retainer 80 is 

ru 

gni engaged with safety projection 82, grip 4 and receiver 6 are maintained in the fixed relationship, 
US regardless of whether projection 70 and retainer 72 are engaged. In particular, sear 12 is 
mounted on grip 4 and safety projection 82 is attached to sear 12, thereby associating safety 
projection 82 with grip 4. Sear 12 is mounted to grip 4 by pin 84 through slot 86, and spring 88 
retains tension on sear 12, which pulls sear 12 toward the rear of gun 1. When hammer 29 is in 
the firing or released position, as shown in Fig. 9, spring 88 pulls sear 12, which is mounted on 
20 pin 84 within slot 86, into a third position (as distinguished from the first and second position of 
retainer 72, described above), whereby the safety projection 82 disengages safety retainer 80. 
When hammer 29 is cocked, that is, in the ready position, as shown in Fig. 8, sear 12 engages 
hammer 29 and spring 39 urges hammer 29, which in turn urges sear 12 from the third position, 
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to the fourth position, in which safety projection 82 engages safety retainer 80 (as shown in 
Fig. 8). Sear 12 is thus moveable from a third position, in which the safety projection 82 is 
disengaged from safety retainer 80, to a fourth position, in which safety projection 82 engages 
safety retainer 80. 

In a further safety feature, also shown in Figs. 8 and 9, safety member 90 is provided. 
Safety member 90 is mounted in grip 4 by pins 92, 94, which pass through slots 91, 93, 
respectively. Slots 91, 93 allow safety member 90 to slide on pins 92, 94 between a fifth 
position and a sixth position (as distinguished from the first and second position of retainer 72 
and the third and fourth position of safety projection 82, described above). Safety member 90 
has first end 96 and second end 98. Spring 99 maintains first end 96 in contact with retainer 72. 
Second end 98 has hammer-engaging surface 100 and hammer-blocking surface 101. 

The safety member 90 operates as follows. When retainer 72 is in the first position, 
spring 99 maintains safety member 90 in the fifth position, wherein second end 98 is retracted in 
grip 4 and hammer-engaging surface 100 is substantially flush with the contour of second 
chamber 26, which houses hammer 29. As shown in Fig. 8, when safety member 90 is in the 
fifth position and hammer 29 is cocked (in the ready position) hammer-engaging surface is 
substantially flush with hammer 29. In contrast, when retainer 72 is moved from the first 
position, retainer 72 urges safety member 90 into the sixth position. When safety member 90 is 
in the sixth position, second end 98 is extended into the second chamber 26, and hammer- 
blocking surface 101 blocks the path of hammer 29, preventing hammer 29 from engaging sear 
12. 

As can be understood from Figs. 8 and 9, the operation of safety member 90 has several 
functions. First, as shown in Fig. 8, when hammer 29 is in the ready position, hammer-engaging 
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surface 100 of safety member 90 is adjacent hammer 29, which prevents retainer 72 from 
moving into the second position and disengaging projection 70. As a result, retainer 72 cannot 
be disengaged (and gun 1 cannot be opened) while hammer 29 is in the cocked or ready position. 
Second, as long as retainer 72 is not fully in the first position, hammer-blocking surface 101 of 
5 safety number 90 blocks the path of hammer 29, thereby preventing hammer 29 from being 

cocked. Thus a user will be unable to inadvertently cock the hammer when the retainer 72 is not 
fully closed. 

Separately, hingingly attaching grip 4 and receiver 6 provides another feature for 

U. reassembling the gun 1. Specifically, when grip 4 and receiver 6 are in the open position as 

Q 

g) shown in Fig. 5, hammer 29 may be inserted into receiver 6 without contacting sear 12. This 

in 

SCP feature avoids having to manipulate sear 12, as required in conventional blow-back paintball 

CP 

^ guns to insert hammer 29 in receiver 6. 

Mi 

JL=. The present invention further maintains firing assembly 25 in the receiver 6. As 

ry illustrated in Figs. 1 and 5, receiver 6 houses firing assembly 25, which as discussed above, 
p comprises rear housing 27, hammer 29, and firing bolt 3 1 . Projection 71 on firing assembly 25 

ry 

selectively engages receptacle 73 formed by grip 4, which selectively maintains firing assembly 
25 in the receiver 6. 

As can be further seen, projection 71 is selectively moveable between a first position 
(shown in Fig. 2) and a second position (shown in Fig. 4). In the first position, receptacle 73 
20 engages projection 71 and in the second position, receptacle 73 disengages projection 71. Thus 
projection 71 and receptacle 73 cooperatively retain firing assembly 25 in receiver 4 when 
projection 71 is in the first position. Conversely, projection 71 and receptacle 73 cooperatively 
release firing assembly 25 from receiver 4 when projection 71 is in the second position. 
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As discussed above, grip 4 can be hingingly attached to receiver 6, allowing grip 4 and 
receiver 6 to be selectively positioned into a closed position, wherein grip 4 is adjacent receiver 
6, shown in Fig. 1, and an open position, wherein grip 4 is partially spaced away from receiver 6, 
shown in Fig. 4. When in the closed position, projection 71 is retained by receptacle 73 and 
when in the open position, projection 71 is released from receptacle 73. To further prevent 
receptacle 73 from releasing projection 71, retainer 72 selectively engages projection 71 when 
grip 4 and receiver 6 are in the closed position. Thus when retainer 72 is in the first position, 
projection 71 is locked within receptacle 73. 

It will be apparent to those of skill in the art that the respective positions of projection 71 
and receptacle 73 may be reversed, without departing from the present position, that is, 
projection 71 may be attached to grip 4 and receptacle 73 may be associated with firing assembly 
25. In addition, projection 71 may be adapted to slide from the first position to the second 
position, and many other means of cooperatively retaining projection 71 by receptacle 73 will be 
understood by those of skilled in the art, including retractable pins or latches, and cotter pins, to 
name just a few. 

Tg. 1 illustrates receiver 6 of gun 1 of the present invention. Receiver 6 (also refer 
as body 6) defines first bore 22 and second chamber 26. Second chamber^6"is adapted to 
receive hammer 29. Hammer 29 travels along, a defined'path within second chamber 26, and 
body 6 defines vent 64 betweenjl^irsf bore/22 ajlt^second chamber 26 along at least a 
20 portion of the path of leading end 31 of hammer 29. Further, body 6 has first end 5 and second 



m 





end 7, and ypnt 64 begins at first end 5 and extends along a partial length of body 6 toward 
second'end 7 and extends over at least a portion of the path of the leading end 3 1 of hammer 29. 
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£ ^> Vent 64 may also be defined by reference to blow-back chamber 63. As describedabgye, 
hammer 29 is slideably positioned within secon<^chamb^^ofi*eCeiver 6 between a ready 
position, shown in Fig. 1, and a firingj>o&rti^, > ^wn in Fig. 2. Blow-back chamber 63 is 
formed within secondj&afnber 26 for facil^atin^the return of hammer 29 from the firing 
position^o^tKe ready position. Blow-back chamber 63 defines vent 64 between second bore 23 
jjntl first bore 22 for allowing airflow passage. 

Receiver 6 further provides integral valve 55. Receiver 6 (or body 6) defines a first port 
that comprises ports 53, 59 integrally formed by body 6 for communicating compressed fluid 
from first chamber 24 to first bore 22. Body 6 further defines a second port comprising ports 53, 
54 integrally formed by the body for communicating compressed air from first chamber 24 to 
second chamber 26. As shown in Fig. 1, first chamber 24 is coaxial with second chamber 26, 
port 53 is common to both the first port and the second port so that the first port is in 
communication with the second port. 

Receiver 6 is made according to the process next described and illustrated in Figs. 10 and 
11, and the flowchart in Fig. 12. At step 200, core 150 is inserted into a mold 155. Mold 155 
forms the outer contours of receiver 6, and core 150 forms the interior contours of receiver 6. 
Core 150 comprises first cylinder 151, second cylinder 152, and web 154 attaching first cylinder 
151 in parallel to second cylinder 152, thereby forming two linearly-adjacent cylinders. At step 
202, a plastic material, such as a polymer, is injected into mold 155. At step 204, core 150 is 
removed from mold 155, and at step 206 receiver 6 is removed from mold 155. 

e integral value 55 of receiver 6 is made-acoDrd^4o4he-proeess-nex-^ 
illustrated in-Figs. 10 and 1 1. In step 200, core 150/s/frj^ed into mold 155. As shown in Fig. 
ffcore 150 comprises first cylinder 151 having fir&ldiaifieter 170, second diameter 172, and 
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# 



third diameter 174, wherein second diameter 172 is smaller than first 170 and third diam^ 
174. Moreover, fourth diameter 176 maybe further provided. Each oftlie-diSmeters 170, 172, 
174, 1 76, correspond with second chamber 26, poi^l^irsfchamber 24, and port 54, 
respectively. The diameter 172 and > J36'fnay b^ ^ctaptpd to allow for optimum airflow between 
port 59 and 54 to^riSve the most efficient aiFbursts to fire the projectile and blow back 
hamme^C as described above. Core 150 further comprises second cylinder 152 positioned in 
arallel with first cylinder 151. 

While core 150 may be referred to as a single body, those of skill in the art will 
understand that core 150 may be comprised of several sections, or cores, to accommodate the 
process. Indeed, as shown in Fig. 10, dividing core 150 into at least two pieces 171, 173 
facilitates removal of core 150 from the mold 155, as shown and discussed. For clarity, Figs. 10 
and 1 1 illustrate the portion of core 1 50 in partial cut-away to show how the parts join together. 
When joined, core pieces 171, 173 provide a continuous void to form diameters 172, 176. In 
step 202, a plastic material is injected into mold 155. Upon the plastic material hardening, in step 
204, core 150 is removed from mold 155 by retracting pieces 171, 173 from the hardened plastic 
in mold 155. At step 206, receiver 6 is removed from mold 155. 

4 2^hw;tcp 208, bore 185, shown in Fig. 1, is created between second diameter 172 
cylinder 151 and second cylinder 152. Bore 18^cMb^fo^nedi)y various machining processes, 
such as drilling^olH^Orshown in Fig. 2, is fitted/Wto bpre 185 leaving port 59. Meanwhile, 
second diameter 172 forms valve 53, and fourth diameter 75 forms valve 54. 

As illustrated in Fig. 1, barrel 65 is attached to receiver 6 by cowl 104. Receiver 6 is 
comprised of a polymer defining first bore 22. Co^l also made of a polymer, and retainer 
105 is comprised of a hardened material molded iixtV co^4 104. Cowl 104 is attached to receiver 
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6 by pins 106, 107. Barrel 65 is removeably attaphed to receiver 6 by attaching to retainer 105 
on cowl 104. In one embodiment, the retainer il comprised of metal, although other hardened 
materials can be used, such as, for example, cdramic. Barrel 65 can be attached to receiver 6 by 
various mechanisms. For example, a projection may be attached to one of either retainer 6 or 



barrel 65 and a receptacle attached to the othe 
projection and the receptacle cooperate to sel 



of either barrel 65 or retainer 6, so that the 
ictively engage each other. This may be 
accomplished, for example, by retainer 105 a/id b$&p\ 65 being cooperatively threaded, or by 
using a mating bayonet connector. As showh u^tg>^ 5 cowl 104 further provides port 108 to 
communicate compressed air from linkage |21a^c6mpressed air chamber 55. Seal 109 prevents 
compressed air from leaking between cowl 104 and receiver 6, thereby sealing first chamber 24. 
Finally, cowl 104 also houses spring 61, which maintains pressure on poppet 51. 

Fig. 2 illustrates bottom air source adapter 20 for use in paintball gun 1 . Adapter 20 
comprises body 110 comprising a rigid substrate, which body 110 defines an airway passage 
1 12. Body 1 10 has a first end 1 14 having a first fitting 1 15 and second end 116 having a second 
fitting 1 17. In one embodiment, first fitting 1 15 is an 1/8 inch national gas organization (ngo) 
pipe thread female fitting and second fitting 1 17 is an 825-14 ngo female fitting. The 1/8 inch 
ngo fitting is connected to flexible tubing 21, which communicates with first chamber 24. The 
825 14 ngo fitting is made to connect to a standard paintball air tank (not shown). Casing 120 
comprises a polymer, such as plastic, and is over-molded on body 110, and casing 120 has 
projection 121 for attaching to grip 4. 

Grip 4 further comprises a frame 125 definii^ substantially recessed interior portion 
forming receptacle 127. Projection 121 is integrafi\^fe^ed to adapter 20, and projection 121 
fits into receptacle 127. At least one member/12^attodfies projection 121 to frame 125. As 
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shown in Figs. 1 and 2, the member 129 is a threaded fastener for bolting frame 125 to proj^ctitfn 
121. Members 129, 129 attach adapter 20 to grip 4 using tension force, which^rparticularly 
desirable given the weight that the compressed air tank exertsj^clapter 20 during use. When 
the compression air tank is connected to adapter 20jto6weight of the tank is cantilevered back 
from grip 4, putting significant rotational fopepVAhe connection between grip 4 and adapter 20. 
The tensile force provided by mem)>€re\129 / 129 safely accommodate these forces. In another 
embodiment, member 12^may form a protrusion on one of either receptacle 127 or projection 
121 and a cooperating receiver may be provided on the other of either projection 121 or 

€127. In this embodiment, projection 121 and receiver snap together, thereby coupling 
projection 121 to frame 125. 
While the invention has been particularly shown and described with reference to a 
particular embodiment thereof, it will be understood by those skilled in the art that various 
changes in form and detail may be made therein without departing from the spirit and scope of 
the invention. The present example and embodiment, therefore, are to be considered in all 
respects as illustrative and not restrictive, and the invention is not to be limited to the details 
given herein. 
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